It is generally believed that parent freshwater eels (Anguilla sp.) die soon after spawning 1 8 on the assumption that eels are a semelparous (or monocyclic) fish (spawn once at the 1 9
somewhat swelling and pliable despite the long-term starvation. Therefore, in 8 0 anticipation of second spawning, the female was again moved to the indoor tank of 8 1 water temperature at 22°C and kept for 22 days (Fig. 1) . However, spawning did not 8 2 occur, so we dissected the female after heavy anesthetization on day 218 to observe the 8 3 gonads macroscopically and microscopically according to the procedure described in 8 4 Yamamoto, Omori & Yamauchi (1974) . The BW of the specimen was decreased to 8 5 245 g, about 60% of the BW just after spawning, on day 218 (Fig. 1 ). Although we 8 6 have no detailed data on during the starvation, there is the possibility that the female 8 7 once attained a weight of less than 245 g and the weight increased again as the result of The female had apparently advanced ovaries with gonad-somatic index (GSI = 9 0 100 GW BW −1 ; GW: gonad weight) value of 15.4 compared with those of migrating 9 1 female eels caught at the coastal waters of Mikawa Bay (range: 0.2-4.3, n=286) (Utoh, 9 2 Mikawa, Okamura, Yamada, Akazawa, Tanaka, Horie & Oka 2004), whereas their GSI 9 3 values can reach 17.8-51.4 (n=20) at their spawning by artificial maturation (Okamura, 9 4 Yamada, Horie, Utoh, Mikawa, Tanaka & Tsukamoto 2008). Part of this high GSI 9 5 value is probably due to a loss of body weight, however, the thickness of ovaries was 9 6 enlarged compared with those found in migrating females captured at coastal waters 9 7 (Utoh et al. 2004 ) and its colour was yellow/white ( Fig. 2a ) and contained healthy 9 8 oocytes (ca. 700 µm in mean diameter). Histology of the ovaries showed that each 9 9 oocyte included a migrating germinal vesicle but there were no large lipid droplets 1 0 0 visible ( Fig. 2b ), corresponding to those of the early migratory nucleus stage with Yamamoto et al. 1974) . However, the number and size of yolk globule in these 1 0 3 oocytes seemed to be somewhat smaller ( Fig. 2b) , compared with those often found in Some of degenerating oocytes were also observed ( Fig. 2b ). Furthermore, the GSI found in the present female may reflect a normal endocrine profile which appears in 1 2 6
wild eels under natural conditions. Meanwhile, vitellogenin, which is the precursor of yolk protein synthesized in 1 2 8 liver in response to E 2 , was detected at 2.52 mg ml -1 in the serum, which was a level 1 2 9 7 included in the range found in wild silver eels at the early-to mid-vitellogenic stages apparently lower than those found in artificially matured female silver eels (2.5-10 mg should be no longer necessary at this stage. These reproductive characteristics suggest that this female had been ready to oocytes five months after the previous spawning? One possibility is that developed 1 3 8 oocytes were retained in the female's abdomen just as it was for five months. This usually absorbed by at least two months after spawning in captivity. Therefore, we 1 4 4 think that this possibility is low. Another possibility is that these oocytes newly day 218 ( Fig. 1a ) appeared to be fresh and healthy, which were considerably differed 1 4 7 from those with a lot of ecchymoses usually found in females just after spawning in into eels rapidly decrease to considerable low levels by four days and undetectable spawning. If so, we suppose that the development of these oocytes had been Generally, it has been known that eels do not sexually mature in captivity five months stimulated pituitary hormonal axis and induced spontaneous oocyte development. The abrupt elevation of water temperature from 14 to 22°C (Fig. 1 ), showed that spontaneous spawning of artificial matured A. japonica is efficiently 1 7 9 9 induced by an elevation of water temperature from 18 or 20 to 22°C. However, the 1 8 0 present female did not spawn after the temperature elevation from 14 to 22°C. It is 1 8 1 possible that the timing or width of temperature elevation was not adequate for the oocytes and some of degenerating oocytes found in this female (Fig. 2b) . post-spawning A. japonica females repeatedly spawned (at least 3 times) in captivity 1 9 0 two or three weeks following previous spawning events when they were continually 1 9 1 received hormonal administration. These evidences suggest that eel ovary is possibly In conclusion, the post-spawning female Japanese eel possessed almost 1 9 6 matured oocytes five months after spawning, suggesting that captive eels have the 1 9 7 potential of multiple spawning. In addition, lower water temperatures for a period of efficiently eggs or to induce naturally eel maturation without exogenous hormones. Adachi, S., Ijiri, S., Kazeto, Y. & Yamauchi, K. (2003) Oogenesis in the Japanese Eel, declining European eel stock. American Fisheries Society Symposium 58, 2 2 0 3-19. 
